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論　文　内　容　要　旨
Chapter 1 - Introduction
chapter lgives an overall introduction tothe goal ofthethesis which is to demonstratcthe utilityof near-
infrared (NIR) Spectroscopy in conjunction withmultivariate calibration as a tool tothe development of novel
spectroscopIC methOdologleS directed to assist problems faced by pharmaceutical companies･Among such




Background information on enantiomeric separations of pharmaceutical products, as well as current used
teclmiques employed to its determination is described onthe血st section of the introduction･ Followed by a
general overview of near-in舟ared spectroscopy, its utility, current applications and advantages compared to
other spectroscopic teclmiques･ Lastly, an introduction on multivariate calibration is presented to helpthe
readerunderstand procedures which are necessary to produceand utilize a calibrationinorder to make predic-
tions of unknownconcentrations based onknownNIR absorbance values.
Chapter 2 - Near-In舟ared Determination of Enantiomeric Compositions ofAmino Acidsand Pharmaceutical
Products
Chapter 2 focus onthe development of a novel methodology forthe determination of enantiomeric composi-
ti-o'ns of a varietyof amino acids and pharmaceutical products･ The method is based onthe use of NIR spec-
troscopy to measure diastereomeriC　interactiOns between　an　added carbohydrate compound　and both
enantiomeric forms of the analyte followed by evaluation of the data by multivariateanalysis･
It is shownthatthe methodology works well with all used chiral selectors, namely,three cyclodextrins with
different cavitysizes andwithsucrose (a linear carbohydrate), producing accurate enantiomeriC concentration
predictions for severalanalytes withdifferent sizes, shapes andfunctional groups･ This fact indicates that it
is not necessary to have inclusion complex formation to produce effective diastereomeric interactions. Rather
a simple adsoq)tion of the analyte onto a carbohydrate is sufficient.
Furthermore,the teclmique showsthat it is possible to make direct determination of the enantiomeric excess
percentage of pharmaceutical productswithconcentrations as low as 5niM and enantiomeric excess of only
0.80%.
Chapter 3 - Simultaneous Determination of the Enantiomeric Composition of Several Pharmaceutical Products
by Near-Infrared Spectroscopy
Followingthe success in making enantiomeric detemination of a slngle enantiomeric pair,the methodology
based on near-in丘ared spectroscopy and multivariate calibration was further developed in order to make pre-
diction of enantiomeric compositions in a multi component system composed of three differentanalytes, i･e･,
six different enantiomers.
Several different pharmaceutical products had its enantiomeric composition determined when uSlng Sucrose
as well as a novel type of room temperature chiral ionic liquid as chiral selectors･ The newly synthesized
chiralionic liquid proved to be useful inthis study since it canbe used bothasthe solventand chiral selec-
tor, inducing diastereomeric interactions forthe determination of enantiomeric purity.
Chapter 4 - Fluorescence Determination of the Enantiomeric Composition of Pharmaceutical Products Using
Chiral Ionic Liquid
A new methodology lS PreSentedinChapter 4 forthe determination of enantiomeric composition of a few
commercially available drugs･ The strategy is based onthe use of ordinary fhorescence spectroscopy to meas-
ure diastereomeric interactions between bothenantiomeric forms of a drug withanoptically active room tem-
perature ionic liquid followed by multivariateanalysis of the data.
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compared to the previously study done onthe near-in舟ared reglOn,fluorescence data were found to be
more sensitive, wherethe enantiomeric compositions of three drugs could be detemined inthe microgram
concentration range and also with considerable accuracy (enantiomeric excess as low as O･30%) bythe use of
血e proposed me仏odology･
chapter 5 I Near-Infrared SpectrophotometriC Determination of Pharmaceutical Products Along a Tetra Peptide
Chain
In Chapter 5 development of a novel methodology for the determination ofpeptides synthesized bythe
combinatorial Chemistry mediated solid-phase method is discussed･ A NIR spectrophotometer is used to meas-
urethe absorption spectra of a series of resin-bound tetrapeptides on a polystyrene solid support･ Using mul-
tivariate calibration, it is possible to determinethe concentrations of each amino acid in these resin-bound
tetra peptides･ Further, not onlythq teclmique is able to distinguish tetrapeptides withvery similar structures,
but it can also distinguish tetra peptides withthe sameamino acid residue but different sequences･
Chapter 6 - Absoq)tlOn Of Water by Room-Temperature Ionic Liquids
chapter 6 is dedicated tothe use of NIR spectroscopy was a tool forthe detemination of concentrations
and structure of water absorbed by room temperature ionic liquids･ It is shownthat ionic liquids based on l-
buty113-methylimidazoliumare hydroscopic and quickly absorb water when exposed to air･ Absorbed water in-
teracts withtheanionic part of the ionic liquid and such interactions lead to changes inthe structure of water･
Resultsfromthe study suggestthat higher amount of water can be absorbed when the ionic liquid anion
can stronglyinteractandthus stabilize absorbed water molecuies via hydrogen bonds･ Moreover, it is shown
thatthe NIR technique can used to determined water concentration onthe ionic liquids without any pretreat-
ment and at limits of detection as low as 3.20 mM.
Chapter 7 - Conclusions
chapter 7 gives a summary of the results achieved in each chapter･ Showingthat near-infrared spectroscopy
when used withthe aid of multivariate calibration is an attractive teclmique to be used, as possibly employed,

























る｡したがって, Daniel C. 01iveira提出の博士論文は,博士(理学)の学位論文として合格と認める.
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